Experimental Study of the Impact of Personality Traits on Occupant Exit Choice During Building Evacuation  by Zhan, Xin et al.
 Procedia Engineering  62 ( 2013 )  548 – 553 
Available online at www.sciencedirect.com
1877-7058 © 2013 International Association for Fire Safety Science. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Asian-Oceania Association of Fire Science and Technology
doi: 10.1016/j.proeng.2013.08.099 
ScienceDirect
The 9th Asia-Oceania Symposium on Fire Science and Technology 
Experimental study of the impact of personality traits on occupant exit 
choice during building evacuation 
Xin Zhana, Lizhong Yanga,*, Kongjin Zhua, Xiaoming Kongb, Ping Raoa, Taolin Zhanga 
aState Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China 
bAnhui Provincial Mental Health Centre, Hefei 230022, China 
Abstract 
How do evacuees choose egress route and final exit during an emergency evacuation? This is an essential question within which human 
factors should be taken into account. Human factors, including personality, age and gender, play an important role during an emergency 
evacuation. Especially, personality trait varies among individuals. This paper focuses on the potential relationship between the occupants’ 
choice of egress route and final exit and their personality traits (mainly about conscientiousness). We carried out 8 evacuation trials in a 
school building using a group of students. A survey was conducted to qualitatively analyse the students’ evacuation behavior. A 
simplified Chinese version of NEO-FFI (Neuroticism Extraversion Openness Five-Factor Inventory) was also used to assess the students’ 
personality. The results show that: the participants’ choice of classroom exit is unbiased; Conscientiousness influences the way in which 
students decide their choice of classroom exit. Highly conscientiousness people are more rational when making a decision. 
© 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia-Oceania Association for Fire Science 
and Technology. 
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1. Introduction 
Safe and quick Evacuation of occupants from a fire zone is important to reduce the harmful effects of a fire disaster in a 
building [1, 2]. Large loss-of fires that have happened in USA such as: The Cocoanut Grove Fire, Bostion, Ma, (492 deaths); 
The Rhythm Nightclub Fire, Natchez, MS, (207 deaths); The Rhode Island Nightclub Fire, West Warwick, RI, (100 deaths); 
and Our Lady of Angels Fire Chicago, IL, (95 deaths). The Our Lady of Angels Fire is one of the most significant school 
fires still spoken of today. Although these fire zones seem to differ, there are similarities: all have a high occupancy rate. 
With the development of economic and people's living standards, the scale of gathering places becomes larger and larger. 
The present challenge is how to arrange the evacuation route economically and how to make the evacuation more efficient 
in both normal and emergency situations. Several fatal accidents in recent years, for instance, stampede at German love 
parade festival (July 25, 2010, 19 deaths ) and stampede at Phnom Penh water festival (November 22, 2010, 347 deaths) 
were primarily caused by the combination of irrational evacuation route and some unpredicted factors [3]. 
Evacuation is the immediate and rapid movement of people away from the threat or occurrence of a hazard, which is 
heavily dependent on individual psychological and behavior [4]. According to the previous interview and case study of 
some accidents, the evacuation time and the characteristics of behavior are primarily affected by the human factors such as 
personality traits, social features and peoples' situational features [5]. The situational features of people include the level of 
familiarity with evacuation routes, mental state, training and experience [6]. Among these factors, three most significant 
factors are extracted: (1) leadership, (2) pressure tolerance, (3) self-confidence [7-9].  
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Personality trait theory is a major approach to the research of human personality in psychology [10]. There are five broad 
domains or dimensions of personality which are used to describe human personality in contemporary, and these factors were 
called the Five Factor Model or the “Big Five” factors [11]. For this theory, the characteristics (traits) are some of the acts 
related to each other, which forms the basic unit of personality structure, and individuals would respond to different 
stimulation by the same psychology structure. The aim of this theory is to find out which factors can cause people to act and 
induce the initiative to guide human behavior in times of emergency. The measurement of traits can be used to predicted 
habitual patterns of behavior, thought and emotion. Many well-known personality rating scales, such as the cartel's 16 
Personality Factor Questionnaire (Sixteen Personality Factor Questionnaire, 16PF) and the Eysenck Personality 
Questionnaire (Eysenck Personality Questionnaire, EPQ) are designed based on the theory. 
2. Evacuation experiments 
2.1. Experiments description and participants 
As shown in Figs. 1 and 2, the classroom is 14.9 m long, and 9.55 m wide. And the corridors is 58.4 m long, the distance 
from exit A to exit B is 7.2 m, from exit A to stair A is 31.5 m and from exit B to stair B is 19.7 m. There were two separate 
fire alarm bells at both ends of the corridor. When the alarm went off, the experiment started. Participants escaped from the 
classroom through the corridor, and along the stairs to evacuate to the end. Participants did not know which stair is available 
to them in advance. If participants encountered a block in their evacuation route due to the close of stair, they had to return 
back along the original route and choose the other route to evacuate.  
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Fig. 1. The geometry of evacuation floor. 
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Fig. 2. The classroom layout. 
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2.2. Experimental results 
2.2.1. Classroom export options 
As shown in Table 1, more than 50% of participants escaped through “exit A” in the first five groups. On the contrary, 
more pedestrians choose “exit B” in the last three experiments, because they had known which stair was open before the 
experiment. Duo to the stairs “B” near the exit “B”, a part of the people preferred to choose a closer route to evacuate. We 
found that the selection to export of A/B has no obvious regularity, and alarm status has a little influence. 
Table 1. The behavior and choice of exits of classroom and alarm switch 
No. Original Distribution* Selection of exit A Selection of exit B Alarm switch A/B 
1 26.5% 60 (58.8%) 42 (41.2%) ON/ON 
2 26.5% 57 (55.9%) 45 (44.1%) ON/ON 
3 26.5% 49 (48%) 53 (52.0%) ON/OFF 
4 25.7% 57 (56.4%) 44 (43.6%) ON/ON 
5 25.7% 53 (52.5%) 48 (47.5%) ON/OFF 
6 42.9% 33 (33.7%) 65 (66.3%) OFF/ON 
7 42.9% 35 (35.7%) 63 (64.3%) OFF/ON 
8 35.5% 36(38.7%) 57(61.3%) OFF/ON 
*: The Original distribution is estimated by the number of participants sitting in the four front-
row seats divided by the total number of participants in the classroom. 
Table 2. The choice of the staircases 
NO. Choice of staircase A Choice of staircase B Remarks 
1# 102 0 Staircase B is closed 
2# 89 (87.3%) 13 (12.7%)  
3# 39 (38.2%) 63 (61.8%)  
4# 101 0 Staircase B is closed 
5# 101 0 Staircase B is closed 
6# 0 99 Staircase A is closed 
7# 0 101 Staircase A is closed 
8# 0 100 Staircase A is closed 
 
2.2.2. Selection of the staircases 
Table 2 shows the stair usage frequencies, which are the results from experiments 2 and 3. The difference in the 
cumulative sums of evacuees for each exit is statistically significant. There are some important factors that impact their 
choice obviously. 
3. Questionnaire survey 
3.1. Questionnaire design 
Questionnaire surveys have the advantage over some other types of surveys in that the method is cost/time efficient [12-
14] in terms of collection and analysis. Two questionnaires were distributed to the students. The first one is a NEO-FFI 
(Neuroticism Extraversion Openness Five-Factor Inventory) to assess students’ personality, and it was distributed and 
gathered 5 days before the evacuation experiments. The second one is designed by the authors, and it consisted of the choice 
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of exits and staircases and behavior of the evacuees in the particular situations.  
The rules for questionnaire item construction include 
1) Use statements which avoid hints in the questions; 
2) Limit the time required to complete the questionnaire to avoid respondents losing their patience. 
The second questionnaire was distributed to the participants, filled out and collected immediately after the experiment. 
3.2. Results and discussion 
Fig. 3. The distribution of conscientiousness. 
For the "Big Five Personality Inventory", a score for each calculated in accordance with the norm to distinguish, is 
divided into three grades, medium and low score, in which the lowest score of conscientiousness is 25 points, the highest 
score is 58 points, and the average score is about 42.08 ± 6.46, according to the norm that is crowded into one low-scoring 
responsibilities, with its middle 45 minutes, score 30, the specific distribution of Fig. 3. 
3.3. Data analysis 
The participants were divided into three groups according to their conscientiousness scores: HCS (High 
Conscientiousness Score), MCS (Middle Conscientiousness Score) and LCS (Low Conscientiousness Score). The factors 
that influence their exit choice were represented by five variables: NE (Nearest Exit), PAE (People Amount at Exit), DES 
(Distance from Exit to Staircase), FE (Familiar exit), FOE (Follow Others at Exit). The factors that influence the choice of 
staircases were represented by four variable: AV (Alarm Volume), NS (Nearest staircase), FS (Familiar Staircase), FOS 
(Follow Others on Staircase). 
As shown in Table 3, the percentage of participants who escaped from the exit through “Near exit” is the highest 
(59.72%), and the difference in the numbers of choice of classroom exits between the groups with different 
conscientiousness levels (HCS and MCS) is statistically significant ( 2=17.141, p<0.05, where 2 is the Chi-square 
distribution, and p the probability value). The higher the score of conscientiousness is, the less likely the participants will 
choose to follow the other people. 
Table 3. The percentage of exit selection base on conscientiousness 
Conscientiousness score Nearest exit People amount at exit Distance from exit to 
stair 
Familiar exit Followed others 
Middle score 28 (38.89%) 2 (2.78%) 5 (6.94%) 0 (0.00%) 9 (12.5%) 
High score 15 (20.83%) 6 (8.33%) 5 (6.94%) 1 (1.39%) 1 (1.39%) 
 
As shown in Table 4, The most influential factor of stairs exit choice is “alarm volume” (40.27%), while the percentages 
of choosing “distance to stairs”, “familiar stairs” and “followed others” are 16.66%, 8.34%, and 34.72% receptively. The 
difference in the choice of stairs exit between the groups with different conscientiousness levels is statistically significant 
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( 2=11.441, p=<0.05). 
Table 4. The selection percent of stairs base on conscientiousness 
Conscientiousness 
score 
 alarm volume  Nearest stairs Familiar stairs Followed others 
Middle score 15 (20.83%) 5 (6.94%) 4 (5.56%) 20 (27.78%) 
High score 14 (19.44%) 7 (9.72%) 2 (2.78%) 5 (6.94%) 
 
 
Fig. 4. The homogeneity analysis of conscientiousness, exit selection, staircases selection. 
In statistics, homogeneity arises in describing the properties of a dataset, or several datasets. It relates to the validity of 
the often convenient assumption that the statistical properties of any one part of an overall dataset are the same as any other 
part. The basic idea is to scale the objects (map them into a low dimensional Euclidean space) in such a way that objects 
with similar profiles are relatively close together, while objects with different profiles are relatively far apart. The advantage 
of this method is that it becomes intuitive for interpreting the results.  
The objective of this paper using Homogeneity analysis is to find a common space in the three sets, i.e. conscientiousness, 
exit selection and staircases selection. 
The results of the homogeneity analysis are presented in Fig. 4. In the circle 2#, the category of mid Conscientiousness 
score most likely choses “Followed Others at Exit” and “Follow Others on Staircase”, or probably choose “Familiar stairs”., 
for the category of high Conscientiousness score, in the circle 1#, they most likely chose “Near Exit”, “People Amount at 
Exit”, and “Alarm Volume”, which means that there are differences between mid and high grades: in mid, it is a more 
clearly group psychology, and inertial thinking; while, highly conscientiousness people have more rationality and diversity. 
4. Summary 
The behavior of evacuees can be analyzed using experimental evacuation trials and a questionnaire is an effective 
method to survey the behaviors of the people in a fire evacuation or in any other accidents.  
In this paper, we focused on analyzing the human factors which impact on evacuees’ behavior and their choice of egress 
route and final exit. The results show that Conscientiousness is a key factor which affects the students’ choice of classroom 
exits and stairs. The initial occupant distribution or alarm volume has little influence; it is also suggested that personality 
influences evacuees’ choice of final exit.  
The application of HOMALS to conjoint choice data illustrated and discussed here suggests that Conscientiousness, one 
of personality traits, showed relations with exits/stairs choice, and their final exits. Mid conscientiousness people have 
1# 
2# 
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tendency of staying with the crowd, or tend to follow their Familiar paths; while people with higher levels of 
conscientiousness tend to follow their own paths by field conditions, and their choice is more rational and diverse. 
By adding Conscientiousness factors to the questionnaire, we have produced some valuable advice and guidance for 
emergency crowd management and the optimize design of building structures. We aim to consider the influence of the other 
four personality traits, and expand the population sample type from student to general public in our future research.  
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